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Abstract : In the present study, to determine whether the antioxidative components of Korean red
ginseng protect against radiation demage and the possible relationship among the radioprotective ef-
fects and antioxidant actions, the effects of total saponin (200 mg/kg, ip) and lipophilic fraction (200
mg/kg, oral) pretrement of mice on the survival ratio, major antioxidant enzymes (SOD, catalase and
glutathione peroxidase) activities, glutathione levels and lipid peroxidation in the liver were ex-
amined for 2 weeks after whole y-body y-irradiation (6.5 Gy). The 30-day survival ratio increased
from 10% to 57% and 40% for mice treated with total saponin and lipophilic fraction, respectively.
On day 14 after y-irradiation, the ginseng total saponin pretreatment produced a slight increase of an-
tioxidant enzymes activities and significantly increased reduced glutathione (GSH) contents (p<0.05)
in the liver compared with non-treated group. Pretreatment with ginseng total saponin significantly
deceased GSSG/total GSH ratio (p<0.05) without change of GSSG in the liver and inhibited the ra-
diation-induced incease in the hepatic malondialdehyde levels. (p<0.05) In these results, GSH plays
an important roles in the liver in several detoxification and the reduction of lipid peroxides. Thus, it
appears that total saponin of red ginseng exerts its radioprotective effect by acclerating the pro-
duction of endogenous antioxidants, such as glutathione from radiation induced damages and thereby
oxygen free radicals.
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Table 1. Classification of experimental groups

. Irradiation Ginseng components
Groups (Gy/Whole- (mg/kg, body wt.)
Control - -

R 6.5 -
TS+R 6.5 200
L+R 6.5 200

*Control : saline (0.1 m!) was only intraperioneally
(ip) injected, R : saline was ip injected at 24 hr be-
fore y-iradiation, TS+R : total saponin fraction of
red ginseng was ip injected at 24 hr before y-ira-
diation, L+R : lipophilic fraction of red ginseng was
administerd at 24 hr before y-iradiation.
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Fig. 1. Effects of ginseng components on 30 day sur-
vival ratio of y-irradiated mice. @; irradiated
group, M; treated with red ginseng total sa-
ponin and irradiated group, &; treated with
red ginseng lipophilic fraction and irradiated
group.
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Fig. 2. Time-dependent changes of T-SOD activity af-
fected by ginseng components and post-ir-
radiation. ; contol group, B; irradiated group,
[J; treated with red ginseng total saponin and
irradiated group, @ treated with red ginseng
lipophilic fraction and irradiated group.

*p<0.05; Significantly different from non-gin-
seng components treated before ty-irradiated
groups.
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Fig. 3. Time-dependent changes of catalase activity
affected by ginseng components and post-ir-
radiation. W; contol group, @; irradiated
group, [J; treated with red ginseng total sa-
ponin and irradiated group, #; treated with
red ginseng lipophilic fraction and irradiated
group.

*p<0.05; Significantly different from non-gin-
seng components treated before Y-irradiated
groups.
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Fig. 4. Time-dependent changes of glutathione perox-

idase activity affected by ginseng components
and post-irradiation. W; contol group, M; ir-
radiated group, [J; treated with red ginseng to-
tal saponin and irradiated group, @ treated
with red ginseng lipophilic fraction and ir-
radiated group.

*p<0.05; Significantly different from non-gin-
seng components treated before Yy-irradiated
groups.
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Fig. 5. Time-dependent changes of GSH contents by
ginseng components and post-irradiation. [;
contol group, ®; irradiated group, [J; treated
with red ginseng total saponin and irradiated
group, @, treated with red ginseng lipophilic
fraction and irradiated group.

*p<0.05; Significantly different from non-gin-
seng components treated before y-irradiated
groups.
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Fig. 6. Time-dependent changes of GSSG/T-GSH ra-
tio affected by ginseng components and post-
irradiation. [; contol group, B irradiated
group, [J; treated with red ginseng total sa-
ponin and irradiated group, &; treated with
red ginseng lipophilic fraction and irradiated
group.

*p<0.05, **p<0.01; Significantly different
from non-ginseng components treated before
Y-irradiated groups.

GSSG/total GSH Bl-&-2 F718lgd=dl ol= GSSG
Fekol W3lalx| o Zlog 2w GSHY §-2l3 7+
4 wjFolgt AzZEch wd GSHY 7t4a P&
GSH7F #1719 2434l scavenger2A4 H,0, ¥
lipoperoxides2H-E] HEE HT37] 3 glu-
tathione peroxidase®| 7|2 2A], 422 7]odo 2|7k
DNA radicals®} 72 #a} £&4ko] 3| Ko} whalal
2] -SHE #2737 A8l oS &m =3
A MDA 82 F712 8 o ks ale] &
7}= FA]o] EAbitol glutathione?] A F3eo] A
3 =917 wEo 2 Azt e

4. XA zitsl F0 Wat

U A o] Al d BRI F
Hhe AF ZhA o] At} a5 WEE
7] $18l A AFAAsEe] #F AHEQ) malondialde-
hyde(MDA)®] =& &A% ZHo= Fig. 7004}
Zrol AAizTolMe] MDA 32 59.24+4.76
nmol/g liverald] vl&l] WAl zAbd gejalde 5
AT M e WA ERAL 2134 Folste] 79
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Fig. 7. Time-dependent changes of lipid peroxidation
levels affected by ginseng components and post-
irradiation. W; contol group, M; irradiated
group, [ treated with red ginseng total sa-
ponin and irradiated group, @ treated with red
ginseng lipophilic fraction and irradiated group.
*p<0.05, **p<0.01; Significantly different from
non-ginseng components treated before 7Y-ir-
radiated groups.

85.2245.03 nmol/g liver® HART| ois}e]
144% 2 7VA & 7H8 e F 149 A= 135% %
7t ZFAaE el WA EAR Al FARIAE £
ke AH ST At zZAL A FRE MDA
o] F7H 14dAl F AL FoIFL 66.14+
5.99 nmol/g liver, A4 %3] FoiF2 70.68%
7.37 nmol/g liver® AE]A] G Folel )3l
AEL AT 17%, A 44888 5472 11% 7
25 ot

EAako] gpaksiEtA) ARo] WAkl 2% A S
7377 AHgo] o3l AHgef Z|ds=rE o
ol® 7] 98 f&]7] A A Foshz dAtstEaL
2l SOD, catalase & glutathione peroxidase®] ¥4
wsle} v) LA 4kst BAQl glutathione®] 3EF
W3t gl fer] A ST 2 alskA gl
9] ka2 qlale] opr]E= XA IS HFALE
ql MDA®] ¥ wishg AF ZrollA gt Az, &
AAANE FAAslA] @ AFToA e WM EAL
% 1444l total-SOD, catalase, glutathione pero-
xidase2] A3} GSHE =k AHAdET) vl

A4 e 2l4het 3] A
o] FA3A A3)Egon] AL 4o 237} H
£ GSSG/total GSH v]& 2 MDAS] #ake 5313}
A Z713F b, WA 2AL Aol FAA A E Tt
73Solli= olel’t Wiz} Ee] haEo] MMM ZALR
Q1% kst a o) 34 Y glutathione®] §3F 13}
9} MDAY &3 Z7P7} A== A 3¢E 2o uhal
AzxAL F 14970 AelAdsy Tl b3y
glutathione peroxidase®] &/} GSHo] =& +
o34l ZF7bskgl e GSSG/total GSH H|-53
MDA =& XA A=) o)e 22 A7
= 2=YAE 713} 339 ginsenoside Rbyolvt =
3}A4# ¢l ginsenoside Rbh,E Fof & of FAslE
2ES] o] FUhE o2 s XA I} o
A= ke BaE O XA gog AF
2717k FaAE AFE o, dzA] 419 SOD, ca-
talase, glutathine peroxidase 42 719} total -
SH & 7h4 2|3 AR FAsle] F7ke T35
L} A EAES] ks v 713 AkE £
AEAS IR R3lgler diEEES A
7t B-8-47 F MM Fdoz g8 3119 23
ksl AA3] F8lEe] Rl g% &S
AA A Fehs BuPehs U3k 2024 wapA
FAP ] FAMAARY FoiZ Qlgh A ATk ukg-
o] JA%E YL SODY} catalasedt 7+-2 34ksl &
49] A Hztgolglr] Hrhe $4He] kst AJRo)
glutathione®]t} sulfhydryl group ¥%3= albumin®}
22 YA aslEA L A58 S AR o R
A AbgLEo gk wlojHo] it o] ehd ZH3et
I A4 34k A 848 FoFed = HAL
AZALZ QjE AFES JA= o) kst asnE
o] gAde)r} glutathione® MDAS] k-2 AJe{2]4d
g FojTol nlale o3k Wby gt ol=idt
F-Eel whapdR I ad= B4k 244 AR
A A zpgoletr| Bole LBl 23 Ao A}
Fojul o] xjo] wjF-ql A o2 AJzbEict

olAke]l Asfoll ] Al AL 3] AW
frel719] Aol Ex1E A IstEAde] =
A Fo] ZhAEe] Abshy wleje] ofslgo R
W XA} Sl 3 o) 2 Qlsle] A¥st &4
S ol AnH o2 AltEe] FHE Zlod #Alw
Abshe whabd Ak Aol g 8l g A8-Xckw
AzrE]w wabd zAl Aol B4k Alxd RS F
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o3& o o]aj3t Wshy zhgo] F3lo] AR AR
o uARA RS A AHgrHe] AEA A WAk
RS AAA EAtel F7bE wma WA 24}
2 s AEE 14 F271ES AAaER ke o
da] wks-& F3hed uksAde] i 733t hydroxyl
radicale|\t peroxy radical 22 23 frel71& A
517] w Foll WAL RS AlE WA 2AF F fE)7)
AAGA A 124 frel71 53 A Ao Abhet wt
S35t 23 felr)e] S AAEs fel7) sca-
venger2 A-4317| wjEolzbs FAE a8t &
o Fake) Abxd AR-S vhalAle| R3EHI} ole
Ao hFd 4 girha B, oo Akg A A

2ha & 5 gl WA RALR Qlste] shabstAl o] o
o] HAF| Ztas L T4 ALEN Y] 7R A - AL
syt AR o2 QAR Hod & o, B4 AtEd e
WAL B 3 A2 SHAkshal- It fede] glow A4t
Atz HadR SR A4 sbksakgRot
= HEA gAksAREol o5 whaladel digt A
o] wlo]gHo] F7tsle| vehd Adtety Y=

2 o

o)Ak _0,] )AL ;9:} %}«]H o] Hl-)\],/ﬂ i_}'_l}ﬁ-oﬂ a]
e B3 g shabsiabg-ate] Al E ooty
7} $13te] ICRAl AF el 3AMIE-S T4 §F vt
A& 13] "Aalzabsle] 304 AEE 22|35 ZhellA
2] SOD, catalase, glutathione peroxidase A %
glutathione =3 2| A311e o] W3S 27
Fot skl WA ZAHG6.5Gy) Aol T4k F
Az B3(200 mg/kg)® A4 £3(200 mg/
kg9l FZE 30d AEEE 10%04 A7 57%,
40%2 F7FEch AR ZRA A FtEd S &
o3t AF oA WA ZARE 14U Afol] WhARd 2AFH
Ae|Aled Fodtel] vlEte] Bl Al o8] &
718 7ke) MDA ek 17% A 315) $-2.9 (p<0.05)
HARSLE 4-¢l SOD, catalase, glutathione perox-
idase®] EAJL v ZAL A AelAld4 E°4:'L°ﬂ
ulsley 742t 16%, 10% 2213 GSH &2 26%(p
<0.05) F7}=%) et GSSG gk warl gldden
GSSG/total GSH H]&-2 20%(p<0.05) *st=%ict,
olie] A2 e FARIEI-E vl 85 f ol
RS AEoE wEAsaY abstae-g Jeh)=

r

A7 2ol BashEAs AR Bl A BB R

9
glutathioned} ZH-& WAl ALl E-ale] A S =
AAA A3 dAst WA zALR A"
7)ol 7 2ASAb 3 AA el FEE 5
AAF e 2w RFEAE VEWE oR
Alg s

ZAte] w
H ARE M FARE AlFsle] 4’

At 2RI H7 s A A= e,
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